The hypotheses that normal children accumulate less reactive inhibition than brain-damaged and behavior-disordered 5s and that brain damage produces extraverted behavior were substantially supported by the results of 4 psychomotor and perceptual tests. 75 children (25 brain damaged, 25 behavior disordered, and 25 normals) of at least average intelligence (age range 11-15) were sampled. The results revealed normal Ss with less reminiscence effects, on 2 of the 4 tests, than the other Ss. Also, the normal 5s had better performance levels on all 4 tests. The brain-damaged 5s had performance and reminiscence effects similar to those of behavior-disordered 5s. A discriminate function analysis correctly classified 84% of the 5s.
Modern learning theory suggests that massed practice on a particular task for a prolonged period of time will result in less achievement due to inhibitory phenomena. Massed-practice activities produce increments of reactive or temporal inhibition which increase in intensity in direct relationship to the length of the task. When reactive inhibition (!R) reaches a critical level it neutralizes further progress and forces 5 to take an involuntary rest pause (IRP). During each IRP, I R dissipates until it falls below the critical level, at which time it starts building up to another critical level at which it once again neutralizes progress. During a prolonged massed-practice task there is a continuous cycle of interaction between negative and positive effects. The result of this activity is reflected in a relatively low level of achievement during performance. Eysenck (19S7a) has postulated that 1 R develops more rapidly, reaches greater intensity, and dissipates more slowly in extraverts than in introverts. He deduced from this postulate that reminiscence phenomena should be more pronounced in extraverts, and some 20 experimental studies reviewed by Eysenck (1962) did indeed show that almost all experiments, regardless of the method of measurement or criterion used, show results which are in agreement with the prediction that reminiscence is greater in extraverts than in introverts. Eysenck (19S7a) has also postulated that brain damage produces an increase in inhibitory potential thus changing behavior in the direction of greater extraversion, and the work of Petrie, Tow, Crown, and others, as reviewed by Willett (1960) , has shown that results are consistent in showing changes in the direction of increasing extraversion after standard and rostral leucotomy.
In another direction Eysenck (1960) has postulated that psychopathic and criminal behavior are more frequently found in extraverted individuals and the evidence regarding this postulate has been summarized in a recent publication (Eysenck, 1964a) . Most of this work on inhibition and extraversion has been done on adults, and it was the purpose of the present study to extend it to children. Accordingly in this experiment, performance and reminiscence levels are compared for normal, behavior-disordered, and brain-damaged children of equal intelligence on four psychomotor and perceptual tests (pursuit rotor, spiral aftereffects, letter writing, and tapping). The general hypothesis underlying the experiment is that both the brain-damaged and the behavior-disordered groups would deviate in the same predictable direction from the normal control group.
More specifically the predictions derived from Eysenck's (19S7a) postulate are that (a) prerest performance on all tasks would be depressed in the brain-damaged and behaviordisordered children as compared with the normal control group, (b) Reminiscence scores would be higher for the brain-damaged and behavior-disordered children than for the normal control group.
It should be noted in this context that the author is using the terms "performance" and "reminiscence" in relation not only to the motor tests but also to a perceptual test, namely the spiral aftereffect; the rationale for doing so will be found in Holland (1963) .
METHOD

Subjects
The normal children came from a regular school, behavior-disordered 5s from special schools for maladjusted children, and brain-damaged Ss from special schools for handicapped children. The behavior-disordered children had histories of extreme hostility, aggressiveness, and socially undesirable behavior. Many of them had records of excessive truancy and frequent delinquencies. All of the brain-damaged children had positive EEC and neurological findings. Their diagnostic classifications included IS cerebral palsy, one unspecified brain damage, one postencephalitis syndrome, one postmeningitis syndrome, one traumatic subarachnoid brain hemorrhage, one traumatic subdural hematoma, two cerebral tumors, and three traumatic head injuries. Only children who had sufficient coordination to perform on the tasks were selected as 5s.
Seventy-five children were selected (25 brain damaged, 25 behavior disordered, and 25 normals). Each group contained 13 boys and 12 girls. The age range was 11-15 yr. for each group, with a mean age of 13.40 for the normal Ss, 13.00 for the behavior-disordered 5s, and 13.20 for the brain-damaged Ss. The normal Ss had an intelligence range 80-116, with a mean IQ of 97.32; the behavior-disordered Ss had a range 83-114, with a mean of 96.00; and the braindamaged Ss had a range 80-113, with a mean of 94.92. Individual t tests showed no significant differences in intelligence between groups.
Apparatus
Pursuit rotor. This consists of a rotating bakelite disc (10 in. in diameter) resembling a Gramophone turntable. A small 1-in. metal disc is set flush into the turntable near its outer rim, 3f in. from the center. The turntable revolves at a speed of one rotation per second. A 2i-oz. articulated rod (4l in. long with a guard 1 in. from the end of the hand which bends at an 85° angle, 1 in. from the end of a 6-in. extension rod) with a metal tip is held by S using his preferred hand. The S stands in a comfortable position in front of the turntable looking down at the unit. He is shown how to make contact with the disc and follow it as it rotates. After the demonstration, he is given a few seconds of practice before the actual test starts. The apparatus is so wired that whenever the rod tip makes contact with the metal disc a current records the length of the contact. There are two clocks, each recording for 10 sec. At the end of each 10-sec. recording period one clock stops recording and the other automatically starts. As soon as a clock stops recording, E notes the amount of time on the target and depresses a reset button which returns the indicator to the starting position in readiness for further recording as soon as the other clock finishes recording. In this manner continuous 10-sec. measurements are obtained.
The test was administered in accordance with the suggestions of Eysenck (1962) . Each S was given 5 min. of massed practice followed by a programmed 10-min. rest pause, which in turn was followed by a 2-min. postrest work period. The rotor was turned on 2j sec. before the start of the first postrest trial to allow S an opportunity to get his stylus on the Gramophone disc and to get himself in a proper state of readiness before timing started.
Thirty 10-sec. measurements were recorded during the prerest period and twelve 10-sec. measurements were taken during the postrest period. Reminiscence was determined by subtracting the length of time on the target during the last prerest 10-sec. period from the length of time on the target during the first postrest 10-sec. trial.
Tapping. The apparatus for this test, which has been described by Eysenck (1964b) , consists of an oscillator, tape recorder, tapping stylus, tapping plate, and a stopwatch. The metal tapping plate and stylus were wired directly to the oscillator which was connected to the tape recorder. The oscillator emitted a constant tone which was interrupted whenever the stylus made contact with the metal plate. Thus each time S "hit" the plate the tone was interrupted and a tap recorded. The performance was recorded on tape at a speed of 7i ips.
Each S was given 2 min, of massed tapping. This was followed by a 10-min. programmed rest period and 1 min. of postrest tapping. The score was the number of taps during each of twelve 10-sec. prerest trials, and six 10-sec. postrest trials. Reminiscence was determined by subtracting the number of taps during the last prerest trials from the number of taps during the first postrest trial.
Letter writing. The materials for this test consist of a sheet of paper with horizontal rows of i-in. squares, and an ordinary pencil. The S was asked to write the first three letters of the alphabet (A, B, and C) as rapidly as possible for 3 min. without any rest during the performance. A 10-min. programmed rest period followed the performance proper, and a 1-min. work period immediately followed the rest period. In order to make possible 18 prerest measure- ments and 6 postrest measurements, S was asked to "skip a space" at 10-sec. intervals. The score was the number of letters written during each of the 18 prerest 10-sec. periods, and during the 6 postrest 10-sec. periods. Reminiscence was determined by subtracting the number of letters written during the last prerest trial from the number of letters written during the first postrest trial. Spiral aftereffect. This apparatus consists of a single throw 180° spiral mounted on a spindle driven by an electric motor at a constant speed of 60 rpm. The spiral was rotated in a clockwise direction; hence, the aftereffect appeared to rotate in a counterclockwise direction. The spiral was presented in an ordinary lighted room with no attempt to provide special illumination beyond that produced by ordinary ceiling lights and daylight. The 5 sat 4 ft. from the spiral and fixated on it while it rotated and after the apparatus was turned off.
Each S was given 6 min. of massed practice, which was broken down into twelve 30-sec. trials. The duration of the aftereffect was measured by a stopwatch starting at the point at which the examiner turned off the apparatus. In this manner the timing procedure was kept consistent for all 5s. A 10-min. rest period immediately followed the work period; this in turn was followed by 2 min. of work which provided four 30-sec. postrest trials. Reminiscence was determined by subtracting the length of the last prerest trial aftereffect from the length of the first postrest trial aftereffect.
RESULTS
Experiment I Pursuit Rotor
Prerest performance data. The pursuit rotor prerest performance results are presented in Figure 1 and Table 1 .
An analysis of variance indicated significant performance differences between groups (p < .01). Individual t tests were significant (p < .01) between the normal and behavior-disordered 5s (t = 10.148), between the normal and brain-damaged Ss (t = 20.0758), and between the behavior-disordered and brain-damaged Ss (2 = 9.9050).
Reminiscence data. The pursuit rotor reminiscence results are presented in Figure 1 and Table 1 .
Analysis of variance indicated significant differences, and t tests were significant between normal and behavior-disordered Ss (t = 6.9912), between the normal and braindamaged Ss (£ = 6.675), but not between the behavior-disordered and brain-damaged Ss (t = .316).
Postrest performance. The postrest performances of the behavior-disordered and normal Ss were not significantly different, as indicated by almost identical mean scores 2.69 and 2.75, respectively. The brain-damaged Ss, on the other hand, had a mean on target of only 1.77. More significant, however, was the difference in the curve lines of the two groups; the normal Ss had a curvilinear graph line and the brain-damaged Ss had a linear curve line. An analysis of variance was done to assess these differences; the results are presented in Table 2 .
The results of Table 2 reveal significant differences between groups, significant inter- action between Groups X Trials, and significant differences (p < .01) between trials.
Experiment II Tapping
Prerest performance data. The tapping test results are presented in Figure 2 and Table 1 .
An analysis of variance indicated that there is a significant tapping-rate performance difference at the .01 level of confidence between the groups. Individual t tests established a significant performance difference (p < .01) between the normal and behavior-disordered Ss (t = 9.9094), between the normal and brain-damaged Ss (t = 17.0736), and between the brain-damaged and behavior-disordered Ss (t = 7.1642).
Reminiscence data. The tapping test remi-
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niscence results are depicted in Figure 2 and Table 1 . An analysis of variance indicated significant reminiscence differences between groups at the .01 level. Individual t tests revealed significant reminiscence differences (p < .01) between the normal and behavior-disordered 5s (t -3.5298), between the normal and brain-damaged 5s at the same level of confidence (t = 4.3983), but no significant reminiscence difference between the behavior-disordered and brain-damaged 5s (t = .8655).
Experiment III Letter Writing
Prerest performance. The results of the letter writing performance are presented in Figure 3 and Table 1 .
Analysis of variance indicated significant performance differences (p < .01) between groups. Individual / tests revealed significant performance differences (p < .01) between the normal and behavior-disordered 5s (t = 21.269), between the normal and brain-damaged 5s (t = 29.7288), and between the behavior-disordered and brain-damaged 5s (t = 8.4598).
Reminiscence data. The results are presented in Figure 3 and Table 1 .
Analysis of variance confirmed the observation that reminiscence differences are not significant (^ = 3.0049). It should be pointed out, however, that an F of 3.0049 falls only slightly below the .05 level of significance which has an F of 3.12. The results are, therefore, in the predicted direction although not statistically significant.
Experiment IV Spiral Aftereffects
Prerest performance. The results of the prerest spiral aftereffects performance are presented in Figure 4 and Table 1 .
Analysis of variance indicated that group differences are significant at the .01 level of confidence. Individual t tests established highly significant differences (p < .01) between the normal and behavior-disordered 5s (t = 6.2921), between the normal and braindamaged 5s (t = 9.9360), and between the behavior-disordered and brain-damaged 5s (t-3.6440).
Reminiscence data. The results of the reminiscence effect are presented in Figure 4 and The reminiscence differences between groups are rather small. The brain-damaged Ss have the greatest reminiscence effect, but this does not appear to be of any particular significance. Analysis of variance, as expected, failed to reveal any significant reminiscence differences between groups.
Further Ancillary Treatment of the Data
The results revealed six scores (sum of test scores) which differentiated the groups (pursuit rotor performance, pursuit rotor reminiscence, tapping performance, tapping reminiscence, letter writing performance, and spiral aftereffect performance). A discriminate function analysis was carried out to determine the extent to which these six scores, as a battery, differentiated between normal, behaviordisordered, and brain-damaged Ss. Table 3 presents the mean total scores of the six measurements for each of the three groups.
A classification matrix showing the distribution of 5s in the three groups on the basis of a discriminate function analysis is presented in Table 4 .
The results in Table 4 indicate the extent to which these six variables considered as a battery discriminate among the three groups. Thus, for example, of the 25 behavior-disordered Ss, 19 were correctly classified; 5 were tnisclassified as brain damaged, and 1 as normal. Similarly, of the 25 brain-damaged Ss, 19 were correctly identified and the remaining 6 were incorrectly classified as behavior-disordered Ss. All of the normal Ss were correctly classified. Of the 75 Ss, 84% were correctly classified. On a purely chance basis, 25 of the 75 cases would have been correctly identified by the discriminate scores; the results showed that they were 84% correctly identified. Lubin (1950) has suggested a nonparametric test of significance for this particular situation. This test was applied and indicated that the 84% correct classification was highly significant relative to the 33$% which would have been expected on a purely chance basis (z = 9.31, p < .001).
DISCUSSION
The results of the pursuit-rotor and tapping tests were quite similar. On both tests the 5s of all three groups exhibited reminiscence effects; they were greater, however, for the behavior-disordered and brain-damaged 5s than they were for the normal 5s. The brain-damaged 5s revealed reminiscence effects similar to those obtained by the behavior-disordered 5s. The observed reminiscence differences between the three groups, on these tests, substantiated the prediction that the normal 5s would accumulate less reactive inhibition than the 5s of the behaviordisordered and brain-damaged groups, and that the brain-damaged 5s would reveal extraverted behavior patterns.
The prerest performance of the three groups of Ss revealed marked differences between groups. The normal 5s performed at a higher level than the behavior-disordered and brain-damaged Ss. The brain-damaged 5s were inferior to both the normal and behavior-disordered 5s on both tests. It must be pointed out, however, that the initial trial levels of some of the experimental 5s, on these and the letter writing and spiral aftereffects, had greater depressed performance and larger reminiscence effects than the normal 5s. The results of these two tests, therefore, strongly supported Eysenck's hypothesis.
Despite the strong supporting evidence which the pursuit rotor and tapping tests provided, the results of the spiral aftereffects and letter writing tests offered only partial support to the hypothesis. The 5s of all three groups revealed reminiscence differences; however, these differences were not significant between groups. This was particularly surprising for the letter writing tests in that its graphic and tabular data suggested the differences to be large enough to be significant. Although reminiscence differences between groups failed to reach significant levels, the results were in the predicted direction. Lynn (1960) and Otto and Fredricks (1963) , using similar alphabet printing procedures, reported significant reminiscence differences between good and poor readers. In these studies the work periods were of 30-sec. duration, whereas, in the present study 10-sec. measurements were taken. It is possible that the shorter recording periods of this study may have prevented as much accumulation of I a as the longer recording periods of the other two studies.
Although neither the spiral aftereffects nor the letter writing tests revealed significant reminiscence effects, the 5s' prerest performances were in the predicted direction. The performance levels of the brain-damaged and behavior-disordered 5s were below those of the normal 5s. This suggests that they experienced inhibitory effects to a greater degree than the normal 5s. It may be said, therefore, that both of these tests provide partial confirmation of the hypotheses by virtue of their prerest performances and also in recognition of the direction of the reminiscence trend.
The results of the spiral aftereffects test revealed that the brain-damaged children had shorter aftereffects than the behavior-disordered and normal 5s. Although these findings are in agreement with a large number of studies (Holland, 1960) , they are not in agreement with the findings of Spivack and Levine (1959) , Truss and Allen (19S9) , and Davids, Goldenberg, and Lanfer (1957) . The former studies reported longer aftereffects for the brain-damaged children, and the latter study indicated that brain-damaged children failed to perceive an aftereffect. The results of this experiment are not in agreement with these studies: first, because it found that the brain-damaged Ss had shorter aftereffects and, second, because all 25 brain-damaged Ss perceived the aftereffect.
It must be remembered that despite the differences reported by the four studies, all of them used children as Ss. Spivack and Levine had a mixed group of children and adults; however, the other groups were matched with less age spread. The major difference in these studies seemed to be one of procedure. The present study gave each S 12 trials, whereas the other studies used fewer trials; in fact, Spivack and Levine gave their 5s only four trials. Holland (1962) indicated that the number of trials should be in excess of five.
The present results are in line with Eysenck's (19S7a) prediction which states:
The amount of inhibition produced, according to our theory, would be proportional to the position of the subject under examination on the extraversionintroversion continuum, so that much inhibition and shorter duration of after-effects would be expected in the hysterico-psychopathic, the extraverted and the brain damaged groups [p. 147] .
A discriminant function analysis was carried out on these four tests since they provide performance and reminiscence measures of I R , to determine the extent to which the six positive scores discriminated the groups. The discriminant scores correctly classified 84% of the 5s at an extremely high level of confidence. Of particular significance was the finding that not one normal 5 was misclassified as brain damaged, and not one braindamaged 5 was classified as normal. Thus the scores differentiated function (normals) and organic (brain damaged) conditions without exception. There was some overlapping of classification between the behavior-disordered and brain-damaged groups, but the number of misclassifications was small. Nevertheless, this trend is not alarming in that the functional or organic etiology of behavior disorders is still controversial. Only one behavior-disordered 5 was misclassified as normal. As a whole, therefore, the six measures taken as a battery discriminated between groups at an extremely high level of confidence, suggesting that they constitute a strong battery of differential diagnostic tests. Cross-validation on additional samples will be required to confirm this, of course.
